PAT -NO: 

DOCUMENT- I DENT I FIER : 

TITLE : 
PRESSURE 



PUBN-DATE: 



INVENTOR- INFORMATION : 

NAME COUNTRY 

KINOSHITA, SHINJI N/A 

KUMAGAI , TORU N/A 

GOTO, HIROMITSU N/A 

NAKAYAMA, YUKIHIRO N/A 

TAZAWA, KAZUHIRO N/A 

IWAMOTO, MITSUHARU N/A 

YONEYAMA, RYOJI N/A 

AS S I GNEE - INFORMAT I ON : 

NAME COUNTRY 

SEIKO INSTRUMENTS INC N/A 



APPL-NO: JP2000363572 
APPL-DATE: November 29, 2000 

INT-CL (IPC) : F16N013/02, F16C017/10 , F16C033/10 
ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a level control means without 
requiring 

expensive replacement parts such as bellows or the like, in a fluid 
injection 

apparatus of fluid dynamic pressure bearings using a vacuum injection 

method 

and having the liquid level control means. 

SOLUTION: The fluid injection apparatus of this invention 
comprises: a 

bearing holding base 2 03 having an O-ring on which fluid dynamic 
pressure 
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bearings (201, 202) seat; a bearing fixing means 211; a vacuum pump 
216 for 

reducing the pressure in the fluid dynamic bearings ; a reservoir 2 06 
for 

storing lubricating fluid 207; a fluid injection tube 204 for 
injecting the 

lubricating fluid 2 07; and the level control means for controlling 
the level of 

the lubricating fluid to be a first level spaced from the tip of the 
fluid 

injection tube 204 at the time of reducing the pressure in the fluid 
dynamic 

pressure bearings , and to be a second level at which the tip of the 
fluid 

injection tube sinks in the liquid at the time of injecting the 
lubricating 

fluid . Further, the level control means is constituted by an inner 
circumferential face of the reservoir 206 as a cylinder, a piston 208 
fitted in 

the inner circumferential face thereof, and a hydraulic or pneumatic 
cylinder 

210 for driving the piston. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to amelioration of the fluid injector of the fluid 
hydrodynamic bearing which pours the fluid for lubrication into a fluid hydrodynamic bearing using the 
vacuum pouring-in method. 
[0002] 

[Description of the Prior Art] A fluid hydrodynamic bearing For example, the shaft 1 with a flange by 
which the ring member 3 which is a thrust member was pressed fit and formed in the cylinder member 2 
as shown in drawing 6 , This shaft 1 with a flange consists of a cylindrical-with stage sleeve 4 which fits 
in free [ rotation ], and annular covering device material 5 which functions also as a thrust presser-foot 
member, and the minute clearances Rl, R2, R3, R4, and R5 formed among these bearing configuration 
members are filled up with the lubricating oil F. The taper-like minute clearance S formed between the 
peripheral face of the cylinder member 2 top and the inner skin of the annular covering device material 5 
is a capillary tube seal which functions as a lubricating oil F not leaking out outside using capillarity and 
surface tension. The radial dynamic pressure slot Gl like a herringbone slot is formed in the peripheral 
face of the cylinder member 2 bottom, and the thrust dynamic pressure generating slot G2 of the spiral 
like a herringbone slot is formed in the top face and inferior surface of tongue of the ring member 3, 
respectively. Said taper-like minute clearance S is the only opening of the piece saccate fluid restoration 
section which the minute clearances Rl, R2, R3, R4, and R5 open for free passage and form, and serves 
as an inlet of a lubricating oil F. In addition, an example of the thrust dynamic pressure generating slot 
G2 is shown in drawing 7 . 

[0003] In short, a fluid hydrodynamic bearing is a hydrodynamic bearing which the piece saccate fluid 
restoration section including the radial internal clearance formed between the shaft, the bearing 
configuration member containing a sleeve, and these bearing configuration member and a thrust 
clearance was filled up with the fluid for lubrication, and the radial dynamic pressure generating slot 
was formed in said radial internal clearance, and the thrust dynamic pressure generating slot was formed 
in said thrust clearance, and was constituted. 

[0004] Since the minute clearances between small thin fluid hydrodynamic bearings are several 
micrometers - 100 micrometers of numbers, the fluid for lubrication is poured in into a fluid 
hydrodynamic bearing by the vacuum pouring-in method. There is a fluid injector for lubrication 
indicated by U.S. Pat. No. 5862841 as equipment conventionally using the vacuum pouring-in method. 
[0005] The bearing maintenance base 70 which equipped the bearing maintenance side with the O ring 
with which the predetermined field of the fluid hydrodynamic bearing 27 sits down conventionally 
[ this ] as equipment was shown in drawing 5 , The bearing fixed means 44 grade which lays the fluid 
hydrodynamic bearing 27 in the bearing maintenance base 70, and is fixed, The vacuum pump 52 which 
decompresses the interior of the fluid hydrodynamic bearing 27 through the seal space formed with the 
field, said predetermined bearing maintenance side, and said predetermined O ring of the fluid 
hydrodynamic bearing 27, The reservoir 74 with which the fluid for lubrication was stored, and the fluid 
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impregnation tube 90 which pours said fluid for lubrication into the interior of the fluid hydrodynamic 
bearing 27 through said seal space, the 1st level which is distant from the tip of the fluid impregnation 
tube 90 at the time of reduced pressure — and it is the fluid injector of the fluid hydrodynamic bearing 
which consisted of liquid-level-control means to control the oil level of said fluid for lubrication on the 
2nd level which the tip of the fluid impregnation tube 90 hides, at the time of impregnation. 
[0006] And the actuator 78 driven by oil pressure or the pneumatic cylinder for the bearing fixed means 
44 is attached, and said liquid-level-control means is performed by making it move up and down, as this 
actuator 78 shows a reservoir 74 to an arrow head while attaching a reservoir 74 in the bearing fixed 
means 44 through bellows 80. That is, since said liquid-level-control means controls the location of the 
upper and lower sides of a reservoir in which the fluid for lubrication is stored, it is equipment of 
comparatively complicated structure. And it is necessary to use the bellows with high endurance which 
bellows 80 has the reinforcement which does not deform even if internal pressure is set to 50 or less 
mTorrs, and can be equal to frequent telescopic motion for a long period of time. However, the bellows 
with such high endurance had the problem of being very expensive. And however it may be bellows 
with high endurance, it must exchange by suitable frequency. Therefore, there is also a problem that the 
costs of a troublesome maintenance and a substitute part occur in the conventional fluid injector. 
[0007] 

[Problem(s) to be Solved by the Invention] The technical problem which this invention tends to solve is 
adopting the liquid-level-control means which does not need an expensive substitute part, and making 
the frequency of a maintenance decrease sharply, and reducing cost in the fluid injector of the fluid 
hydrodynamic bearing equipped with a liquid-level-control means using the vacuum pouring-in method. 

[0008] The bearing maintenance base equipped with the O ring with which the predetermined field of a 
fluid hydrodynamic bearing sits down the fluid injector of the fluid hydrodynamic bearing which solves 
the above-mentioned technical problem to a bearing maintenance side, A bearing fixed means to lay said 
fluid hydrodynamic bearing in said bearing maintenance base, and to fix, The vacuum pump which 
decompresses the interior of said fluid hydrodynamic bearing through the seal space formed with the 
field, said predetermined bearing maintenance side, and said predetermined O ring of said fluid 
hydrodynamic bearing, The reservoir with which the fluid for lubrication was stored, and the fluid 
impregnation tube which pours said fluid for lubrication into the interior of said fluid hydrodynamic 
bearing through said seal space, And at the time of impregnation, it constitutes from a liquid-level- 
control means to control the oil level of said fluid for lubrication on the 2nd level which the tip of said 
fluid impregnation tube hides, the 1st level which is distant from the tip of said fluid impregnation tube 
at the time of reduced pressure - Said liquid-level-control means was made into a means to control the 
oil level of the fluid for lubrication stored in said reservoir itself. 

[0009] And the thing which consisted of inner skin of said reservoir, a piston which fits into this, and a 
driving means which drives said piston as said liquid-level-control means, or the thing which consisted 
of pumps to which the fluid for lubrication is moved between said reservoir, auxiliary reservoir, and 
these two reservoirs was adopted. 
[0010] 

[Embodiment of the Invention] The block diagram and drawing 4 which showed the important section 
of the 1st operation gestalt of this invention which pours the fluid for lubrication into the fluid 
hydrodynamic bearing in which drawing 1 and drawing 2 have a shaft 201 and a sleeve 202 in the cross 
section are the partial expanded sectional view. 

[001 1] In these drawings the fluid injector of the fluid hydrodynamic bearing of the 1st operation gestalt 
The bearing maintenance base 203 in which free passage way 203b for fluid impregnation which equips 
the top face used as a bearing maintenance side with O ring 220 with which the predetermined field of a 
fluid hydrodynamic bearing sits down, and penetrates the top face and inferior surface of tongue was 
formed, The bearing locking device 2 1 1 which fixes a fluid hydrodynamic bearing to the bearing 
maintenance base 203, a chamber 205, and the reservoir 206 with which the fluid 207 for lubrication 
was stored are included. 
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[0012] Furthermore, the fluid injector of the fluid hydrodynamic bearing of the 1st operation gestalt The 
pressure installation pipe 213 which an end is connected to a chamber 205, and changes and introduces 
vaccum pressure or atmospheric pressure, The vacuum pump 216 connected to the other end of the 
pressure installation pipe 213 through the connection pipe 215, The fluid impregnation tube 204 with 
which the end was connected to the bottom edge of free passage way 203b for fluid impregnation, and 
the other end extended and has been arranged in a reservoir 206, A liquid-level-control means to change 
the oil level of the fluid 207 for lubrication stored in the reservoir 206 to the 1st level which the other 
end of the fluid impregnation tube 204 does not hide, and the 2nd level which the other end of the fluid 
impregnation tube 204 hides, and to control it is included. Moreover, crevice 203a the upper limit of free 
passage way 203b for fluid impregnation is carrying out [ a ] opening is formed in the top face of the 
bearing maintenance base 203 . 

[0013] The reservoir 206 forms the seal space which stuck the top opening, was fixed to bottom opening 
of a chamber 205 and was united with it. In the seal space formed by this reservoir 206 and chamber 
205, the condition that the condition that drawing 1 has the oil level of the fluid 207 for lubrication in 
the 1 st level is shown, and drawing 2 has the oil level of the fluid 207 for lubrication in the 2nd level is 
shown. 

[0014] The piston 208 at which O ring 209 was attached in that peripheral face controls the level of this 
oil level. And the inner skin of a reservoir 206 is the cylinder side which receives a piston 208. A piston 
208 is driven by oil pressure or the pneumatic cylinder 210. That is, the liquid-level-control means in the 
1st operation gestalt consists of a piston and a cylinder. In addition, one edge of the connection pipe 212 
and one edge of the connection pipe 215 are connected to the change valve 214, respectively. Moreover, 
an end also changes the other end of the pressure installation pipe 213 connected to the chamber 205, 
and is connected to the valve 214. Opening of the other end of the connection pipe 212 is carried out to 
atmospheric air, and the other end of the connection pipe 215 is connected to the vacuum pump. 
[0015] The block diagram and drawing 4 which showed the important section of the 2nd operation 
gestalt of this invention which pours the fluid for lubrication into the fluid hydrodynamic bearing in 
which drawing 3 has a shaft 201 and a sleeve 202 in the cross section are the partial expanded sectional 
view. In these drawings, the fluid injector of a fluid hydrodynamic bearing will be the same 
configuration as fundamentally as the 1 st operation gestalt, if a liquid-level-control means is removed. 
[0016] Namely, the fluid injector of the fluid hydrodynamic bearing of the 2nd operation gestalt The 
bearing maintenance base 203 in which free passage way 203b for fluid impregnation (refer to drawing 
4 ) which equips the top face used as a bearing maintenance side with O ring 220 with which a 
predetermined field with a fluid hydrodynamic bearing sits down, and penetrates the top face and 
inferior surface of tongue was formed, The bearing locking device 211 which fixes a fluid 
hydrodynamic bearing to the bearing maintenance base 203, a chamber 205, a reservoir 301, and the 
reservoir 301 with which the fluid 207 for lubrication was stored are included. Moreover, crevice 203a 
the upper limit of free passage way 203b for fluid impregnation is carrying out [ a ] opening is formed in 
the top face of the bearing maintenance base 203 . 

[0017] Furthermore, the fluid injector of the fluid hydrodynamic bearing of the 2nd operation gestalt 
The pressure installation pipe 213 which an end is connected to a chamber 205, and changes and 
introduces vaccum pressure or atmospheric pressure, The vacuum pump 216 connected to the other end 
of the pressure installation pipe 213 through the connection pipe 215, The fluid impregnation tube 204 
with which the end was connected to the bottom edge of free passage way 203b for fluid impregnation, 
and the other end extended and has been arranged in a reservoir 301, A liquid-level-control means to 
change the oil level of the fluid 207 for lubrication stored in the reservoir 301 to the 1st level which the 
other end of the fluid impregnation tube 204 does not hide, and the 2nd level which the other end of the 
fluid impregnation tube 204 hides, and to control it is included. 

[0018] The reservoir 301 forms the seal space which stuck the top opening, was fixed to bottom opening 
of a chamber 205 and was united with it. In the seal space formed by this reservoir 301 and chamber 
205, drawing 3 shows the condition that the oil level of the fluid 207 for lubrication is in the 1st level. 
[0019] The liquid-level-control means in the 2nd operation gestalt consists of pumps 302 to which the 
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fluid 207 for lubrication is moved between a reservoir 301, the auxiliary reservoir 303, and these two 
reservoirs. 

[0020] In the fluid injector of the fluid hydrodynamic bearing of the 1st operation gestalt and the 2nd 
operation gestalt the bearing locking device 211 The supporter which becomes 21 Id list of top- 
horizontal-discharge support plates from spacing member 2 1 1 e which separates between 2 1 1 f of 
bottom-horizontal-discharge support plates, and these level support plates, It consists of bearing presser- 
foot member 211a attached at the tip of driving shaft 211b which fixed to the revolving shaft of motor 
211c laid and fixed to 21 Id of top-horizontal-discharge support plates, and motor 211c, and driving 
shaft 21 lb. 21 If of bottom-horizontal-discharge support plates is functioning also as a top cover of a 
chamber 205. 

[0021] Next, the fluid injector of the 1st operation gestalt and the 2nd operation gestalt performs 
actuation of in general the following in order, and pours the fluid for lubrication into a fluid 
hydrodynamic bearing. 

(1) Turn the capillary tube seal section down, and sit a fluid hydrodynamic bearing (201 202) to O ring 
220 of the bearing maintenance base 203. 

(2) Drive motor 21 lc of the bearing locking device 211, and fix a fluid hydrodynamic bearing (201 202) 
to the bearing maintenance base 203 by bearing presser-foot member 211a. 

(3) Operate the change valve 214, change the pressure installation pipe 213 to the connection pipe 215, 
connect, and connect a chamber 205 to a vacuum pump 216. 

(4) Drive a vacuum pump 216 and decompress the interior of a fluid hydrodynamic bearing (201 202). 

(5) Raise the oil level of the fluid 207 for lubrication in a reservoir to the 2nd level with a liquid-level- 
control means, and dip the tip of the fluid impregnation tube 204 in the fluid 207 for lubrication. 

(6) Operate the change valve 214, change the pressure installation pipe 213 to the connection pipe 212, 
connect, and introduce atmospheric pressure in a chamber 205. 

(7) With the atmospheric pressure in a chamber 205, the fluid 207 for lubrication is poured into the 
interior of a fluid hydrodynamic bearing (201 202) through the fluid impregnation tube 204. 

(8) Lower the oil level of the fluid 207 for lubrication in a reservoir to the 1st level with a liquid-level- 
control means, and separate the tip of the fluid impregnation tube 204 from the fluid 207 for lubrication. 

(9) Drive motor 21 lc of the bearing locking device 211, raise bearing presser-foot member 21 la to an 
open position, and remove a fluid hydrodynamic bearing (201 202) from the bearing maintenance base 
203. 

Actuation of the above-mentioned motor 21 lc, the change valve 214, a vacuum pump 216, and a liquid- 
level-control means is automatically controlled by the sequence control equipment which is not 
illustrated. 

[0022] The above (5) and liquid level control of (7) are performed in the 1 st operation gestalt by the 
liquid-level-control means containing the oil pressure or the pneumatic cylinder 210 which drives the 
inner skin of a reservoir 206, the piston 208 which fits into this, and a piston 208. Moreover, it is 
performed in the 2nd operation gestalt by the liquid-level-control means which consisted of pumps 302 
to which the fluid 207 for lubrication is moved between a reservoir 301, the auxiliary reservoir 302, and 
these two reservoirs. 
[0023] 

[Effect of the Invention] Since this invention controls the level of the oil level of the fluid for lubrication 
stored in the reservoir itself in the fluid injector of the fluid hydrodynamic bearing equipped with a 
liquid-level-control means using the vacuum pouring-in method and it did not need expensive substitute 
parts, such as bellows, the maintenance could be easy and was able to reduce the cost of equipment and 
maintenance. 



[Translation done.] 
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